tPapua New Guinea Institute of Medical Research, Goroka, Papua New Guinea suMMARY Segregation analysis on 228 family pedigrees collected from a Papua New Guinean population provided data that strongly supported a previous report of an autosomal recessive pattern of inheritance of a susceptibility to tinea imbricata. The frequency of the susceptibility gene within the population studied was found to be 0-49 ± 0 04, calculated on the assumption of an autosomal recessive mode of inheritance. However, in spite of the strong evidence in support of autosomal recessive inheritance, the possibility of autosomal dominant inheritance with reduced penetrance cannot be excluded.
Tinea imbricata is a superficial skin fungal disease caused by Trichophyton concentricum.1 It is found predominantly in the tropics extending from the Indian subcontinent eastwards through south-east Asia, north to southern China, and south through Indonesia and Papua New Guinea to the South Pacific islands. It is also found in limited areas in South America, particularly Brazil.2 It is of interest that, although the disease is found extensively throughout the tropics, it is absent from Africa3 and northern Australia.4 If a tropical environment is favourable for the spread of T concentricum, it is reasonable to conclude from the absence of tinea imbricata in certain tropical areas that additional factors are important for the disease to occur. The observations of Dey and Marplestone, 5 Polunin, 6 and Reid7 that the prevalence of tinea imbricata was much higher in some races than in others living in the same country under closely related environmental circumstances highlight the presence of racial characteristics in determining susceptibility to the disease. These reported racial differences in prevalence may be the result of ethnically induced environmental differences between the various racial groups living in close proximity to each other. However, the marked differences may also result from a differing incidence of an inherited susceptibility within these genetically distinct groups.
Schofield Enquiry was continued back into previous generations and their offspring until the knowledge of the informant group was exhausted. For each subject recorded in the pedigree, information was sought as to whether or not they had ever had tinea imbricata and, if they had, how old they were when first affected and the approximate percentage of skin infected. In addition, they were asked whether the disease had ever resolved and, if it had, what they thought had caused it to resolve and how old they were when it disappeared. If a person in the pedigree had died, then in addition to the questions relating to tinea imbricata infection questions were also asked about the age at death and the possible cause of death.
The pedigrees were then analysed in the following way. Infants less than 2 years of age were excluded from the genetic analysis since the cumulative rate of infection increased sharply over the first 2 to 3 years, suggesting the presence of many young susceptible infants who were yet to become infected (fig 1) . Subjects older than 2 years, who gave a history of being persistently infected with tinea imbricata, were recorded as being susceptible. Those (table 1) . In families where only one spouse had tinea imbricata a further comparison was made between the number of affected male and female offspring grouped according to whether their mother or father was affected.
In both groups of families, the observed number of affected male and female offspring did not differ found to be unmarried (table 3) . However, the difference in this population sample failed to reach significance. When the mating pattern of tinea imbricata susceptible and resistant subjects was tabulated, the observed numbers of the four possible marriage combinations were found to approximate closely the expected numbers (table 4) . Therefore, there was no indication for introducing an inbreeding coefficient into the segregation analysis.
Gene frequencies assuming recessive inheritance were then calculated, using the Hardy-Weinberg principle, both for adults producing offspring included in the segregation analysis and for the offspring in the analysis. The assumption has been made in calculation of the inheritance pattern that all susceptible subjects had equal exposure to the causative fungus and that the chance and rate of infectivity of such subjects was constant. However, it is not possible to monitor this aspect without active experimental infection, hence it remains conjectural that some unaffected subjects might in fact have been susceptible. The third factor, that of limited illegitimacy, remains a possibility, but no evidence was found in this survey to support such a proposal.
Harper12 points out that the existence of Mendelian inheritance does not exclude the operation of important environmental factors influencing the expression of transmission of the disease. This is clearly obvious in the case of tinea imbricata where the presencc of the fungus Trichophyton concentricum is necessary for expression of the susceptibility. However, Harper was discussing the problems of identifying diseases thought to have a Mendelian inheritance but which in fact result from a transmissable agent such as a slow virus. In view of the lack of evidence in support of multifactorial inheritance and the close approximation of the pedigrees to a Mendelian recessive pattern of inheritance, it seems unlikely that the susceptibility to tinea imbricata is an expression of some other transmissable agent.
The gene frequency of the recessive trait in this population is unusually high (O-4889 ± 0-0406, 95 % confidence limits) raising the possibility of the existence of directional or stabilising selection for the gene. A potentially analogous situation is that of
